Involvement of nitric oxide in peripheral antinociception mediated by kappa- and delta-opioid receptors.
Nitric oxide (NO) has been reported to enhance the analgesic effect of the peripherally administered mu-opioid receptor agonists, but the role of NO on the analgesic effect of the peripherally administered kappa and delta opioid receptor agonists is still unclear. We examined the effects of peripherally applied kappa- and delta-opioid receptor agonists and of their interactions with the NO-releasing drug, FK409, on the behavioral response to intraplantar injection of formalin in rats (the formalin test). The formalin injection results in a biphasic appearance of agitation behavior, consisting of the early (Phase 1; 0-9 min) and late (Phase 2; 10-60 min) responses. The active enantiomer of kappa-opioid receptor agonist, (-)U50,488H, dose-dependently suppressed the agitation response in both phases of the formalin test when applied peripherally. A peripheral delta-opioid receptor agonist, [D-Pen(2,5)] enkephalin (DPDPE), suppressed only Phase 2 of the formalin test. Local application of FK409 after the administration of a subthreshold dose of each opioid resulted in a dose-dependent decrease in the Phase 1, but not Phase 2, response to the formalin test for both agonists. Interactions between peripheral opioids and FK409 were reversed with both naloxone and carboxy-PTIO (NO scavenger). Systemic injections of either a kappa- or delta-agonist had no interaction with peripherally applied FK409. Peripheral FK409 alone did not have any significant effect on the formalin test. These data indicate that the antinociceptive effects of peripherally applied kappa- and delta-opioid agonists on the formalin test are potentiated by the local action of NO. The analgesic effects of peripherally applied kappa- and delta-opioid receptor agonists during inflammation induced by formalin injection in the rat are, at least partly, mediated by the NO-cGMP pathway.